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©  A  recording  and  reproducing  system  for  record- 
ing  and  reproducing  an  audio  signal  and  video  sig- 
nals  on  a  disk.  In  an  Av  mode  of  operation,  an  index 
signal  is  inserted  in  the  audio  signal  to  indicate 
transitions  between  the  video  signals  corresponding 
to  the  audio  signal.  As  a  result,  a  plurality  of  video 
signals  which  correspond  to  the  audio  signal  having 
an  arbitrary  length  can  be  successively  reproduced. 
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BACKGROUND  OF  THE  INVENTION 

This  invention  relates  to  a  recording  and  re- 
producing  system  whose  typical  example  is  an 
electronic  still  camera,  in  which  video  signals  and 
audio  signals  are  recorded,  in  combination,  on  co- 
axial  tracks  of  a  magnetic  disk.  The  present  disclo- 
sure  relates  to  the  subject  matter  contained  in 
Japanese  patent  application  No.  Hei.  2-42187  (filed 
on  February  22,  1990)  which  are  expressly  incor- 
porated  herein  by  reference  in  its  entirety. 

Electronic  still  cameras  are  designed  to  record 
video  signals  and  audio  signals  on  a  magnetic  disk. 
More  specifically,  in  a  normal  mode,  the  video 
signals  and  the  audio  signals  are  recorded  in- 
dependently  of  each  other.  In  contrast,  in  an  AV 
mode,  the  video  signals  and  the  audio  signals  are 
recorded  in  combination.  Therefore,  the  video  sig- 
nals  and  audio  signals  recorded  in  the  normal 
mode  are  reproduced  separately,  and  the  video 
signals  recorded  in  the  AV  mode  are  reproduced 
simultaneously  when  the  corresponding  audio  sig- 
nal  is  reproduced. 

In  a  conventional  electronic  still  camera,  audio 
signals  recorded  in  a  plurality  of  tracks  can  be 
provided  for  a  video  signal  recorded  in  a  single 
track,  but  video  signals  recorded  in  a  plurality  of 
tracks  cannot  be  provided  for  a  audio  signal  re- 
corded  in  a  single  track.  Hence,  it  is  rather  difficult 
to  successively  reproduce  different  video  images 
for  different  periods  of  time  while  an  audio  signal 
having  an  arbitrary  length  is  being  continuosly  re- 
produced. 

SUMMARY  OF  THE  INVENTION 

In  view  of  the  foregoing,  an  object  of  this 
invention  is  to  provide  a  recording  and  reproducing 
system  in  which  the  video  signals  recorded  in  a 
plurality  of  video  tracks  provided  for  the  audio 
signal  recorded  on  an  audio  track  having  an  ar- 
bitrary  length  are  reproduced  successively  for  dif- 
ferent  periods  of  time  with  ease. 

A  recording  and  reproducing  system  according 
to  the  invention  comprises:  recording  means  for 
recording  an  audio  signal  and  video  signals  cor- 
-esponding  to  the  audio  signal  on  a  recording  me- 
dium;  switch  means  for  generating  an  index  signal; 
control  means  responsive  to  an  operation  of  the 
switch  means  for  inserting  the  index  signal  in  the 
audio  signal  for  a  subsequent  recording  operation 
an  the  recording  medium;  reproducing  means  for 
'eproducing  the  audio  signal  having  the  index  sig- 
nal  inserted  therein,  and  for  reproducing  the  video 
signals,  from  the  recording  medium;  detecting 
neans  for  detecting  the  index  signal  in  the  audio 
signal  on  the  basis  of  the  reproduced  signal  when 
tie  reproducing  means  reproduces  one  of  the  vid- 

eo  signals  corresponding  to  the  audio  signal;  and 
changing  means  for  switching  the  currently  re- 
producing  video  signal  to  another  of  the  video 
signals  when  the  detecting  means  detects  the  in- 

5  dex  signal. 
A  recording  device  according  to  the  invention 

comprises:  recording  means  for  recording  an  audio 
signal  and  video  signals  corresponding  to  the  audio 
signal  on  respective  audio  and  video  tracks  of  a 

w  recording  medium;  switch  means  for  generating  an 
index  signal;  control  means  responsive  to  an  opera- 
tion  of  the  switch  means  for  inserting  the  index 
signal  in  the  audio  signal  for  a  subsequent  record- 
ing  operation  on  the  recording  medium. 

15  A  reproducing  device  according  to  the  inven- 
tion  comprises:  reproducing  means  for  reproducing 
an  audio  signal  having  an  index  signal  inserted 
therein,  and  for  reproducing  video  signals  corre- 
sponding  to  the  audio  signal,  from  a  recording 

20  medium  in  which  the  audio  signal  and  the  video 
signals  have  been  recorded;  detecting  means  for 
detecting  the  index  signal  in  the  audio  signal  on  the 
basis  of  the  reproduced  signal  when  the  reproduc- 
ing  means  reproduces  one  of  the  video  signals 

25  corresponding  to  the  audio  signal;  and  changing 
means  for  switching  the  currently  reproducing  vid- 
eo  signal  to  another  of  the  video  signals  when  the 
detecting  means  detects  the  index  signal. 

30  BREIF  DESCRIPTION  OF  THE  DRAWINGS 
Fig.  1  is  a  flow  chart  illustrating  thE  signal  re- 
cording  operation  of  one  example  of  a  recording 
and  reproducing  system  according  to  this  inven- 
tion; 

35  Fig.  2  is  a  perspective  view  illustrating  an  exter- 
nal  appearance  of  the  recording  and  reproduc- 
ing  system  according  to  the  invention; 
Fig.  3  is  a  block  diagram  illustrating  an  electrical 
arrangement  of  the  recording  and  reproducing 

40  system  according  to  the  invention; 
Fig.  4  is  a  flow  chart  illustrating  the  fundamental 
operation  of  the  recording  and  reproducing  sys- 
tem  according  to  the  invention; 
Figs.  5  and  6  are  waveform  diagrams  illustrating 

45  the  operation  of  the  device  shown  in  Fig.  3; 
Fig.  7  is  a  timing  chart  illustrating  the  signal 
recording  operation  of  the  recording  and  re- 
producing  system  according  to  the  invention; 
Fig.  8  is  a  flow  chart  illustrating  the  signal  re- 

50  producing  operation  of  the  recording  and  re- 
producing  system  according  to  the  invention; 
Fig.  9  is  a  diagram  showing  an  example  of  the 
signal  arrangement  in  an  audio  memory  in  the 
recording  and  reproducing  system  according  to 

55  the  invention;  and 
Fig.  10  is  a  timing  chart  illustrating  the  signal 
reproducing  operation  of  the  recording  and  re- 
producing  system  according  to  the  invention. 
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DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Fig.  2  is  a  perspective  view  showing  the  exter- 
nal  appearance  of  an  example  of  one  application  of 
a  recording  and  reproducing  system  according  to 
this  invention. 

An  opening  1  through  which  a  magnetic  disk  is 
loaded  in  the  device,  display  section  2  displays  a 
track  number,  display  section  3  displays  a  time, 
and  various  switches  are  provided  on  the  front 
panel  of  the  device.  A  power  switch  4  is  operated 
to  turn  on  or  off  the  power  source,  and  an  eject 
switch  5  is  operated  to  eject  the  magnetic  disk 
from  the  device.  A  play  switch  (PLAY)  6,  a  record 
switch  (REC)  7,  and  an  erase  switch  (ERA)  8  are 
operated  to  set  a  reproducing  (playback)  mode,  a 
recording  mode,  and  an  erasing  mode,  respec- 
tively.  A  start  switch  (START)  9  and  a  stop  switch 
(STOP)  10  are  operated  to  start  and  stop  the 
operation  in  each  of  the  above-described  operating 
modes. 

A  ten-key  pad  1  1  is  operated  to  input  numeri- 
cal  data.  A  moving  switch  12  is  operated  to  make 
access  to  the  track  which  is  located  one  track 
radially  inward  or  outward  from  the  current  track. 
An  AV  mode  switch  13  is  operated  to  set  an  AV 
mode.  An  index  switch  (INDEX)  14  is  operated  to 
record  index  signals  successively.  The  index 
switch  14  is  for  making  intructions  for  switching  the 
video  signal  in  the  reproducing  mode,  which  will  be 
described  later.  An  auto  switch  (AUTO)  15  is  op- 
erated  to  automatically  make  access  to  tracks  one 
after  another.  A  sound  receiving  switch  (AUDIO)  16 
is  operated  to  receive  audio  signals  or  to  stop  the 
reception  of  the  audio  signals.  The  stop  switch  10 
may  be  operated  to  stop  the  reception  of  audio 
signals. 

Fig.  3  is  a  block  diagram  showing  the  electrical 
arrangement  of  one  example  of  the  recording  and 
reproducing  system  of  the  invention. 

In  the  recording  and  reproducing  system,  as 
shown  in  Fig.  3,  a  disk  61  is  rotated  by  a  spindle 
motor  62,  which  is  controlled  by  a  CPU  (central 
processing  unit)  43  comprising  a  microcomputer.  A 
drive  circuit  63  connected  to  the  CPU  43  positions 
a  magnetic  head  64  at  a  desired  track.  The  CPU  43 
receives  signals  which  are  provided  when  various 
switches  48  provided  on  the  front  panel  of  the 
device  (shown  in  Fig.  2)  are  operated. 

A  video  signal  is  input  through  an  external 
input  terminal  65,  to  which  an  image  pickup  circuit 
including  an  image  pickup  element  such  as  a  CCD 
(charge  coupled  device)  is  connected.  The  video 
signal  is  applied  to  a  video  signal  processing  circuit 
42  where  it  is  processed  as  normally  required.  The 
output  of  the  video  signal  processing  circuit  42  is 
applied  to  an  FM  modulator  66,  where  it  is  FM- 

modulated.  The  output  of  the  FM  modulator  66  is 
supplied  to  an  adder  67.  The  adder  67  adds  the 
output  of  the  FM  modulator  66  to  the  DPSK 
(differential  phase  shift  keying)  signal  correspond- 

5  ing  to  the  ID  codes  output  by  a  DPSK  signal 
generator  68.  The  result  of  the  addition  is  applied 
through  switches  69  and  70  to  the  magnetic  head 
64. 

An  output  video  signal  from  the  magnetic  head 
w  64  is  applied  through  the  switch  70  and  a  switch  69 

to  an  FM  demodulator  71  and  a  DPSK  demodulator 
72.  The  FM  demodulator  71  and  the  DPSK  de- 
modulator  72  separate,  extract  and  demodulate  the 
signals  respectively.  The  demodulated  video  signal 

75  is  then  applied  to  the  video  signal  processing  cir- 
cuit  42.  The  video  signal  processing  circuit  42 
processes  the  demodulated  video  signal  and  out- 
puts  it  to  a  CRT  44.  The  demodulated  signal  from 
the  DPSK  demodulator  72  is  applied  to  the  CPU 

20  43.  The  CPU  43  reads  the  demodulated  signal  as 
the  ID  codes. 

In  an  audio  signal  processing  circuit  45,  a 
recording  audio  signal  input  through  a  microphone 
46  is  supplied  to  a  RAM  (random  access  memory) 

25  28  through  an  amplifier  21  ,  an  automatic  gain  con- 
trol  (AGC)  circuit  22,  a  switch  51,  a  low-pass  filter 
(LPF)  23,  a  switch  52,  a  noise  reduction  (NR) 
circuit  25,  a  switch  53,  an  A/D  (analog-to-digital) 
converter  26,  and  a  RAM  controller  27.  The  record- 

30  ing  audio  signal  read  out  of  the  RAM  28  (as  an 
audio  memory)  is  applied  through  the  RAM  control- 
ler  27,  a  D/A  converter  29,  a  switch  54,  a  low-pass 
filter  30,  a  switch  55,  a  pre-emphasis  circuit  31,  an 
FM  modulator  73,  a  switch  74  and  the  switch  70  to 

35  the  head  64,  so  that  it  is  recorded  on  the  disk  61. 
The  reproducing  audio  signal  output  from  the  head 
64  is  applied  through  the  switches  70  and  74,  an 
FM  demodulator  75,  a  de-emphasis  circuit  32,  the 
switch  54,  the  low-pass  filter  30,  the  switch  55,  the 

40  switch  53,  the  A/D  converter  26,  and  the  RAM 
controller  27  to  the  RAM  28,  where  it  is  stored.  The 
reproducing  audio  signal  read  out  of  the  RAM  28  is 
applied  to  the  loudspeaker  47  through  the  RAM 
controller  27,  the  D/A  converter  29,  the  switch  52, 

45  the  noise  reduction  circuit  25,  the  switch  51,  the 
low-pass  filter  23,  and  the  amplifier  24. 

Further,  in  Fig.  3,  the  CPU  43,  in  response  to 
outputs  from  various  switches  48  (corresponding  to 
the  switches  6  through  16  in  Fig.  2),  the  video 

50  signal  processing  circuit  42  and  the  audio  signal 
processing  circuit  45,  controls  the  audio  signal  and 
video  signal  recording  and  reproducing  operations. 
Furthermore,  the  CPU  43  controls  the  RAM  control- 
ler  27  to  insert  an  index  signal  to  the  audio  signal 

55  and  to  detect  the  index  signal.  The  CPU  43  in- 
cludes  a  RAM  (random  access  memory)  80.  Fur- 
ther,  the  CPU  43  includes  a  counter  81  for  track 
number,  and  a  counter  82  for  variable  i  which  will 

3 
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be  described  later.  In  addition,  the  CPU  43  controls 
the  switches  51  through  55  and  the  switches  69 
and  74  in  such  a  manner  that  the  armature  of  each 
of  these  switches  is  tripped  over  to  the  contact 
REC  when  a  signal  recording  mode  is  set,  and  the 
armature  of  each  of  these  switches  is  tripped  over 
to  the  contact  PB  when  a  signal  reproducing  mode 
is  set.  Further,  the  CPU  43  controls  the  switch  70 
in  such  a  manner  that  the  armature  of  the  switch  is 
tripped  over  to  the  contact  A  when  an  audio  signal 
is  recorded  or  reproduced,  and  the  armature  of  the 
switch  is  tripped  over  to  the  contact  V  when  a 
video  signal  is  recorded  or  reproduced. 

The  operation  of  the  CPU  43  in  response  to 
operation  of  the  switches  will  be  described  with 
reference  to  the  flow  chart  of  Fig.  4. 

When  the  power  switch  4  is  turned  on,  the 
various  circuits  are  electrically  energized  and  ini- 
tialized  as  required  (Steps  S1  and  S2).  Next,  it  is 
determined  whether  or  not  the  play  switch  6,  the 
record  switch  7  or  the  erase  switch  8  have  been 
operated  (Steps  S3,  S4  and  S5).  In  response  to  the 
operations  of  the  play  switch  6,  the  record  switch  7 
and  the  erase  switch  8,  the  signal  processing 
modes,  namely,  the  signal  reproducing  mode,  the 
signal  recording  mode,  and  the  signal  erasing 
mode  are  set,  respectively  (Steps  S6,  S7  and  S8). 
Thereafter,  it  is  determined  whether  or  not  the  start 
switch  9  has  been  operated.  When  it  is  determined 
that  the  start  switch  9  has  been  operated,  then  a 
signal  reproducing  (playback)  operation,  a  signal 
recording  operation  or  a  signal  erasing  operation  is 
started  in  accordance  with  the  selected  one  of  the 
signal  processing  modes  (Steps  S9  through  S15). 

When,  in  the  signal  recording  mode,  the  AV 
mode  switch  13  is  operated  to  specify  the  AV 
mode,  then  the  CPU  43  operates  as  shown  in  the 
flow  chart  of  Fig.  1  . 

First,  a  variable  i  is  set  to  "0"  in  the  counter  82 
while  the  counter  81  for  track  number  is  set  to  a 
value  specified  by  the  operator  (At  this  time,  the 
head  64  is  naturally  positioned  on  the  track  speci- 
fied  by  the  operator.),  and  the  CPU  43  waits  until 
the  sound  receiving  switch  16  is  operated  (Steps 
S21  and  S22).  If  the  stop  switch  10  is  operated 
before  the  sound  receiving  switch  is  operated,  then 
the  recording  operation  is  suspended  (Step  S23). 

When  the  sound  receiving  switch  16  is  op- 
erated,  a  sound  receiving  operation,  that  is,  a  stor- 
ing  operation  into  the  audio  memory  (RAM  28)  is 
started  (Steps  S22  and  S24).  Namely,  the  audio 
signal  received  through  the  microphone  46  is  ap- 
plied  to  the  audio  signal  processing  circuit  45.  In 
the  audio  signal  processing  circuit  45,  the  audio 
signal  received  is  amplified  by  the  amplifier  21, 
adjusted  to  a  predetermined  level  by  the  automatic 
gain  control  circuit  22,  and  applied  to  the  low-pass 
filter  23  through  switch  51,  so  that  unnecessary 

high  frequency  components  are  removed  from  the 
audio  signal.  The  output  of  the  low-pass  filter  23  is 
applied  through  the  switch  52  to  the  noise  reduc- 
tion  circuit  25,  so  that  it  is  compressed  for  noise 

5  reduction.  The  output  of  the  noise  reduction  circuit 
25  is  applied  through  the  switch  53  to  the  A/D 
converter  26,  where  it  is  subjected  to  analog-to- 
digital  conversion.  The  resultant  digital  signal  is 
applied  through  the  RAM  controller  27  to  the  RAM 

10  28,  where  it  is  stored.  Further,  the  number  of  the 
track  where  the  head  64  is  currently  positioned  is 
stored  as  Vs  in  the  RAM  80  in  the  CPU  43  (Step 
S25).  The  above  sound  receiving  operation  is  car- 
ried  out  continuously  until  the  stop  switch  10  is 

15  operated  or  the  audio  memory  (RAM  28)  becomes 
full  (Steps  S26  and  S27).  At  the  same  time,  a  part 
of  the  audio  signal  being  received  which  has 
passed  through  the  low-pass  filter  23  is  supplied 
through  the  amplifier  24  to  the  loudspeaker  47  so 

20  as  to  be  monitored. 
When  the  index  switch  14  is  operated  during 

the  sound  receiving  operation,  the  CPU  43  applies 
a  control  signal  to  the  RAM  controller  27  to  cause 
the  RAM  controller  27  to  output  an  index  signal, 

25  which  is  inserted  in  the  audio  signal  and  stored  in 
the  RAM  28  (Steps  S28  and  S29).  On  the  other 
hand,  the  video  signal  which  is  applied  from  the 
external  input  terminal  65  to  the  video  signal  pro- 
cessing  circuit  42  is  FM-modulated,  and  supplied 

30  to  the  head  64.  The  FM-modulated  video  signal  is 
recorded  on  the  current  track  Vs+i  (Vs  at  first  be- 
cause  i  =  0)  where  the  head  64  is  presently  located, 
and  the  number  VF  (  =  Vs+i*1)  of  the  next  track  (for 
example,  the  track  radially  inward  next  to  the  cur- 

35  rent  track)  is  recorded  on  the  track  Vs+i  using  the 
user's  area  in  the  ID  codes  (Step  S30).  Here,  the 
ID  codes  including  the  data  on  the  next  track 
number  VF  is  output  as  a  DPSK  signal  from  the 
DPSK  signal  generator  68.  The  DPSK  signal  is 

40  added  to  the  FM-modulated  video  signal  (through 
frequency  multiplexing),  and  applied  to  the  head  64 
to  record. 

Thus,  the  FM-modulated  video  signal,  for  in- 
stance,  of  one  field,  and  the  DPSK  signal  contain- 

45  ing  data  on  the  next  track  are  recorded  on  one 
predetermined  track. 

Further,  the  video  recording  format  applied  to 
the  present  invention  is  proposed  in  "CPZ-250, 
SPECIFICATION  OF  STILL  VIDEO  FLOPPY  DISC 

50  SYSTEMS"  published  by  Engineering  Department, 
Electronic  Industries  Association  of  Japan,  in  Sep- 
tember  1987. 

Upon  completion  of  recording  the  video  signal, 
the  variable  i  in  the  counter  82  is  increased  by  one, 

55  and  the  counter  81  for  track  number  is  increased 
by  one  (Step  S31).  Thereafter,  the  head  64  is 
moved  radially  inward  to  the  next  track  (Vs+i),and 
Step  S26  is  effected  again  (Step  S32). 
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The  above-described  operations  are  repeatedly 
carried  out,  so  that  the  video  signals  corresponding 
to  the  audio  signal  being  received  are  recorded  on 
the  respective  tracks  whenever  the  index  switch  1  4 
is  operated. 

The  above-described  operations  can  be  started 
beginning  with  an  arbitrary  track.  Setting  i  to  "0"  (i 
=  1)  does  not  mean  that  access  is  made  to  the 
first  track  (the  track  whose  number  is  "1  ")  of  the 
disk. 

Fig.  5  is  a  waveform  diagram  of  an  example 
illustrating  the  index  signal  and  audio  signal  thus 
recorded  (stored)  in  analog  form.  Further,  the  audio 
recording  format  applied  to  the  present  invention  is 
proposed  in  "CPZ-250,  SPECIFICATION  OF  STILL 
VIDEO  FLOPPY  DISC  SYSTEMS"  published  by 
Engineering  Department,  Electronic  Industries  As- 
sociation  of  Japan,  in  September  1987.  That  is,  the 
audio  signal  is  assigned  to  sectors,  each  having  a 
start  flag  set  at  the  top,  and  followed  by  a  control 
code,  which  is  followed  by  an  audio  signal.  In 
addition,  an  end  flag  is  set  at  the  end  of  the  sector. 
In  the  case  of  this  embodiment,  as  shown  in  an 
enlarged  diagram  of  Fig.  6,  a  signal  which  has  a 
level  corresponding  to  the  maximum  level  of  the 
audio  signal  and  a  predetermined  period  T  is  in- 
serted  in  the  audio  signal  as  the  index  signal  for 
three  cycles  so  as  to  be  recorded.  Further,  the 
waveform  of  the  index  signal  is  not  limited  to  a 
rectangle  if  the  waveform  can  be  discriminated 
from  the  audio  signal. 

Returning  to  Fig.  1,  during  the  sound  receiving 
operation,  when  the  stop  switch  10  is  operated  or 
the  RAM  28  becomes  full,  the  sound  receiving 
operation  is  suspended,  and  the  last  video  signal  is 
recorded  on  the  track  Vs+i  (Steps  S33  and  S34).  In 
this  case,  the  next  track  number  is  not  recorded. 

The  magnetic  head  64  is  moved  radially  inward 
to  the  next  track  (Step  S35).  Then,  the  number  Vs 
of  the  first  video  track  is  stored  at  an  address 
portion  corresponding  to  the  control  code  (for  ex- 
ample,  word  W3),  in  the  RAM  28  (Step  S36). 
Further,  other  control  code  data  including  the  start 
flag  and  the  end  flag  is  also  stored  in  the  RAM  28. 
Finally,  the  data  stored  in  the  RAM  28  (audio 
memory)  is  recorded  on  the  disk  61  (Step  S37). 
Namely,  the  data  read  out  of  the  RAM  28  is  ap- 
plied  through  the  RAM  controller  27  to  the  D/A 
converter  29,  where  it  is  subjected  to  a  digital-to- 
analog  conversion.  The  output  of  the  D/A  converter 
29  is  supplied  through  the  switch  54  to  the  low- 
pass  filter  30,  so  that  the  unnecessary  high  fre- 
quency  components  are  removed  from  the  audio 
signal.  The  resultant  audio  signal  is  applied  to  the 
pre-emphasis  circuit  31,  where  it  is  subjected  to 
pre-emphasis.  The  output  of  the  pre-emphasis  cir- 
cuit  31  is  applied  to  the  FM-modulator  73.  The  FM- 
modulated  audio  signal  from  the  FM-modulator  73 

is  applied  through  the  switches  74  and  70  to  the 
head  64,  and  recorded  on  the  next  track  which  is 
located  radially  inward  from  the  track  where  the 
last  video  signal  has  been  recorded. 

5  Fig.  7  is  a  timing  chart  for  the  above-described 
operations. 

When  an  arbitrary  period  of  time  ti  ,  passes 
from  the  time  instant  the  sound  receiving  switch  16 
is  turned  on  to  start  the  sound  receiving  operation, 

10  the  index  switch  14  is  turned  on;  and  when  a 
period  of  time  t2  passes  thereafter  the  index  switch 
14  is  turned  on.  Furthermore,  when  a  period  of 
time  t.3  passes  thereafter  the  stop  switch  10  is 
turned  on.  As  a  result,  the  video  signals  Vi, 

w  through  V3  are  recorded  sequentially  on  the  first 
through  third  tracks  located  radially  inward  in  ac- 
cordance  with  the  timing  of  these  switches  10,  14 
and  16,  respectively.  In  this  operation,  the  number 
of  the  second  track  is  recorded  in  the  first  track  as 

20  a  DPSK  signal  corresponding  to  the  ID  codes,  and 
the  number  of  third  track  is  recorded  in  the  second 
track  as  a  DPSK  signal.  Furthermore,  in  the  fourth 
track  located  radially  inward  next  to  the  third  track, 
the  audio  signal  Ai  lasting  for  the  reproducing  time 

25  (ti  +  t2  +  t3)  corresponding  to  those  video  signals 
is  recorded  through  time-axis  compression.  The 
control  code  for  the  fourth  track  contains  the  num- 
ber  of  the  first  track. 

The  signal  reproducing  operation  will  be  de- 
30  scribed  with  reference  to  the  flow  chart  of  Fig.  8. 

When  the  signal  reproducing  mode  is  set,  the 
CPU  43  makes  the  discriminating  operation  be- 
tween  the  audio  track  and  the  video  track,  and  the 
CPU  43  drives  the  head  64  to  detect  the  audio 

35  track  according  to  the  known  manner  and  cause 
the  head  64  to  move  to  the  audio  track,  so  that  the 
audio  signal  including  the  index  signal  and  control 
code  is  reproduced  therefrom  and  stored  in  the 
RAM  28  (Steps  S41  and  S42).  That  is,  the  re- 

40  producing  signal  from  the  audio  track  is  FM-de- 
modulated  by  the  FM-demodulator  75,  and  is  then 
subjected  to  de-emphasis  in  the  de-emphasis  cir- 
cuit  32.  The  output  audio  signal  of  the  de-emphasis 
circuit  32  is  applied  through  the  switch  54  to  the 

45  low-pass  filter  30,  where  unwanted  high  frequency 
components  are  removed  therefrom.  The  audio  sig- 
nal  passed  through  the  low-pass  filter  30  is  applied 
through  the  switches  55  and  53  to  the  A/D  con- 
verter  26,  where  it  is  subjected  to  analog-to-digital 

so  conversion.  The  output  audio  signal  of  the  A/D 
converter  26  is  applied  through  the  RAM  controller 
27  to  the  RAM  28,  where  it  is  stored. 

The  RAM  controller  27  detects  from  the  control 
code  contained  in  the  audio  signal  the  number  Vs 

55  of  the  first  track  where  the  video  signal  correspond- 
ing  to  the  audio  signal  has  been  recorded,  and 
applies  it  to  the  CPU  43.  Further,  the  RAM  control- 
ler  27  detects  a  lead  address  c  of  the  addresses 

5 
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where  the  index  signal  is  existent  in  the  RAM  28 
and  applies  it  to  the  CPU  43  (Step  S43).  The  index 
signal  can  be  discriminated  from  the  audio  signal 
by  detecting  the  same  value  existing  cyclically  (see 
Fig.  6).  The  RAM  controller  27  can  detect  the  index 
signal  by  monitoring  the  data  in  the  RAM  28.  Here, 
when  a  plurality  of  index  signals  are  existent,  all  of 
lead  addresses  are  detected.  For  example,  when 
two  index  signals  U  and  I2  are  existent,  lead  ad- 
dresses  C1  and  C2  are  detected,  as  shown  in  Fig.  9. 

Next,  the  variable  i  is  set  to  "0"  in  the  counter 
82,  and  the  head  64  is  moved  to  the  track  Vs  where 
the  first  video  signal  has  been  recorded  (Steps  S44 
and  S45).  Thereafter,  the  audio  signal  stored  in  the 
RAM  28  is  read  through  time-axis  expansion,  and 
simultaneously  the  video  signal  on  the  track  Vs+i  - 
(Vs  at  first  because  i  =  0)  is  reproduced  (Steps  S46 
and  S47). 

More  specifically,  the  CPU  43  causes  the  head 
64  to  moved  to  the  track  Vs  whose  number  is  read 
from  the  control  code.  In  this  operation,  the  super- 
imposed  signal  of  the  FM  video  signal  and  the 
DPSK  signal  reproduced  through  the  head  64  is 
divided  into  the  respective  signal  components,  and 
demodulated.  The  demodulated  signal  from  the  FM 
demodulator  71  is  applied  to  the  video  signal  pro- 
cessing  circuit  42.  The  video  signal  processing 
circuit  42  processes  the  video  signal  as  required, 
and  applies  it  to  the  CRT  44.  The  DPSK  signal 
from  the  DPSK  demodulator  72  is  applied  to  the 
CPU  43  as  the  ID  codes. 

The  audio  signal  written  in  the  RAM  28  is  read 
out  through  time-axis  expansion,  and  applied 
through  the  RAM  controller  27  to  the  D/A  converter 
29,  where  it  is  subjected  to  digital-to-analog  con- 
version.  The  output  of  the  D/A  converter  29  is 
applied  through  the  switch  52  to  the  noise  reduc- 
tion  circuit  25.  In  the  noise  reduction  circuit  25,  the 
input  audio  signal  is  expanded  for  noise  reduction. 
The  audio  signal  thus  processed  is  applied  through 
the  switch  51  to  the  low-pass  filter  23,  where  un- 
wanted  high  frequency  components  are  removed 
from  the  audio  signal.  The  audio  signal  thus  pro- 
cessed  is  applied  through  the  amplifier  24  to  the 
loudspeaker  47. 

In  the  case  where  the  reproduction  of  the  video 
signal  is  started  in  this  way,  when  the  index  signal 
is  detected  before  the  reproduction  of  the  audio 
signal  from  the  RAM  28  is  accomplished,  that  is, 
when  an  address  of  the  audio  data  being  currently 
digital-to-analog  converted  is  coincident  with  the 
lead  address  c  previously  detected,  the  read  ad- 
dress  in  the  RAM  28  is  skipped  to  c  +  x  (Steps  S48 
through  S50).  Here,  x  represents  the  amount  of  the 
addresses  at  which  the  index  signal  occupies.  In 
Step  S50,  skipping  the  read  address  in  the  RAM  28 
to  c+x  prevents  the  index  signal  from  being  ap- 
plied  to  the  D/A  converter  29.  That  is,  the  index 

signal  is  not  reproduced  as  the  audio  signal.  There- 
after,  the  variable  i  is  increased  by  one  (1),  and  the 
head  64  is  moved  to  the  radially  inward  next  track 
vs+i  (VF)  where  the  next  video  signal  has  been 

5  recorded,  so  as  to  reproduce  that  track  (Steps  S51 
and  S52). 

When  the  reproduction  of  the  audio  signal  is 
accomplished,  the  reproducing  operation  is  sus- 
pended  (Step  S48).  Thus,  the  series  video  signals 

io  are  reproduced  successively  from  the  tracks  with 
the  same  timing  as  they  were  recorded. 

A  timing  chart  for  this  signal  reproducing  op- 
eration  is  as  shown  in  Fig.  10.  Upon  start  of  the 
signal  reproducing  operation,  the  first  video  signal 

15  V1  ,  is  first  reproduced,  and  when  the  index  signal 
h  is  detected  with  the  lapse  of  the  period  of  time 
ti,  the  next  video  signal  V2  is  reproduced  for  the 
period  of  time  t.2.  When  the  next  signal  I2,  is 
detected,  the  last  video  signal  V3  is  reproduced. 

20  Note,  while  the  video  signals  are  reproduced  in 
the  above-described  manner,  the  corresponding 
audio  signal  A1  is  reproduced  continuously  for  the 
period  of  time  (ti  +  t.2  +  t3). 

In  the  above-described  embodiment,  in  each 
25  video  track  the  number  of  the  next  video  track  is 

recorded  as  the  DPSK  signal,  and  in  the  audio 
track  the  number  of  the  first  video  track  is  re- 
corded.  However,  the  recording  of  these  numbers 
can  be  omitted  in  the  case  where  the  video  track) 

30  to  be  reproduced  next  can  be  recognized  in  ad- 
vance. 

As  is  apparent  from  the  above  description,  in 
the  disk  recording  device  of  the  invention,  when  the 
second  switch  unit  is  operated  while  the  audio 

35  signal  to  be  recorded  in  the  disk  is  being  stored  in 
the  memory  unit,  the  index  signal  is  stored  in  the 
memory  unit  with  the  timing  of  the  operation  of  the 
second  switch.  Therefore,  the  method  can  be  em- 
ployed  in  which,  at  the  time  of  reproduction,  the 

40  video  track  is  switched  with  the  timing  of  detection 
of  the  index  signal. 

Furthermore,  in  the  disk  reproducing  device  of 
the  invention,  when  the  index  signal  is  detected 
from  the  audio  signal  being  read  out,  the  video 

45  track  to  be  reproduced  is  switched.  Therefore,  a 
plurality  of  video  signal  corresponding  to  an  audio 
signal  having  an  arbitrary  length  can  be  reproduced 
successively  while  being  switched  with  the  pre- 
determined  timing,  with  ease. 

50 
Claims 

1.  A  recording  and  reproducing  system  compris- 
ing:  recording  means  for  recording  an 

55  audio  signal  and  video  signals  corresponding 
to  said  audio  signal  on  a  recording  medium; 

switch  means  for  generating  an  index  sig- 
nal; 

6 



11 EP  0  446  674  A2 12 

control  means  responsive  to  an  operation 
of  said  switch  means  for  inserting  the  index 
signal  in  the  audio  signal  for  a  subsequent 
recording  operation  on  the  recording  medium; 

reproducing  means  for  reproducing  the  5 
audio  signal  having  the  index  signal  inserted 
therein,  and  for  reproducing  the  video  signals, 
from  the  recording  medium; 

detecting  means  for  detecting  the  index 
signal  in  the  audio  signal  on  the  basis  of  the  w 
reproduced  signal  when  said  reproducing 
means  reproduces  one  of  the  video  signals 
corresponding  to  the  audio  signal;  and 

changing  means  for  switching  the  currently 
reproducing  video  signal  to  another  of  the  vid-  75 
eo  signals  when  said  detecting  means  detects 
said  index  signal. 

2.  A  recording  and  reproducing  system  as  recited 
in  claim  1,  further  comprising  memory  means  20 
for  storing  the  audio  signal  including  the  index 
signal,  before  recording  said  audio  signal  on 
the  recording  medium  and  at  the  time  of  re- 
producing  said  audio  signal  from  the  recording 
medium.  25 

switch  means  for  generating  an  index  sig- 
nal; 

control  means  responsive  to  an  operation 
of  said  switch  means  for  inserting  the  index 
signal  in  the  audio  signal  For  a  subsequent 
recording  operation  on  the  recording  medium. 

8.  A  recording  device  as  recited  in  claim  7,  fur- 
ther  comprising  memory  means  for  storing  the 
audio  signal  including  the  index  signal  before 
recording  said  audio  signal  on  the  recording 
medium. 

9.  A  recording  device  as  recited  in  claim  7, 
wherein  said  recording  means  further  records 
data  for  the  number  of  a  next  video  track  in 
which  a  next  video  signal  following  the  current 
video  signal  is  to  be  recorded,  on  the  current 
video  track  of  the  recording  medium. 

10.  A  recording  device  as  recited  in  claim  7, 
wherein  said  recording  medium  is  a  disk,  and 
said  recording  means  records  the  audio  signal 
and  the  video  signals  on  respective  audio  and 
video  tracks  of  said  disk. 

3.  A  recording  and  reproducing  system  as  recited 
in  claim  2,  wherein  said  detecting  means  de- 
tects  the  index  signal  by  detecting  a  lead  ad- 
dress  of  the  addresses  where  the  index  signal 
is  existent  in  said  memory  means. 

4.  A  recording  and  reproducing  system  as  recited 
in  claim  2,  wherein  said  reproducing  means 
reproduces  the  audio  signal  in  such  a  manner 
that  an  amount  of  the  addresses  at  which  the 
index  signal  occupies  is  skipped  in  said  mem- 
ory  means. 

5.  A  recording  and  reproducing  system  as  recited 
in  claim  1,  wherein  said  recording  means  fur- 
ther  records  data  for  the  number  of  a  next 
video  track  in  which  a  next  video  signal  follow- 
ing  the  current  video  signal  is  to  be  recorded, 
on  the  current  video  track  of  the  recording 
medium. 

6.  A  recording  and  reproducing  system  as  recited 
in  claim  1,  wherein  said  recording  medium  is  a 
disk,  and  said  recording  means  records  the 
audio  signal  and  the  video  signals  on  respec- 
tive  audio  and  video  tracks  of  said  disk. 

7.  A  recording  device  comprising: 
recording  means  for  recording  an  audio 

signal  and  video  signals  corresponding  to  said 
audio  signal  on  respective  audio  and  video 
tracks  of  a  recording  medium; 

11.  A  reproducing  device  comprising: 
reproducing  means  for  reproducing  an 

audio  signal  having  an  index  signal  inserted 
30  therein,  and  for  reproducing  video  signals  cor- 

responding  to  said  audio  signal,  from  a  record- 
ing  medium  in  which  said  audio  signal  and 
said  video  signals  have  been  recorded; 

detecting  means  for  detecting  the  index 
35  signal  in  the  audio  signal  on  the  basis  of  the 

reproduced  signal  when  said  reproducing 
means  reproduces  one  of  the  video  signals 
corresponding  to  the  audio  signal;  and 

changing  means  for  switching  the  currently 
40  reproducing  video  signal  to  another  of  the  vid- 

eo  signals  when  said  detecting  means  defects 
said  index  signal. 

12.  A  reproducing  device  as  recited  in  claim  11, 
45  further  comprising  memory  means  for  storing 

the  audio  signal  including  the  index  signal  at 
the  time  or  reproducing  said  audio  signal  from 
the  recording  medium. 

50  13.  A  reproducing  device  as  recited  in  claim  12, 
wherein  said  detecting  means  detects  the  in- 
dex  signal  by  detecting  a  lead  address  of  the 
addresses  where  the  index  signal  is  existent  in 
said  memory  means. 

55 
14.  A  reproducing  device  as  recited  in  claim  12, 

wherein  said  reproducing  means  reproduces 
the  audio  signal  in  such  a  manner  that  an 

7 
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amount  of  the  addresses  at  which  the  index 
signal  occupies  is  skipped  in  said  memory 
means. 

15.  A  reproducing  device  as  recited  in  claim  11, 
wherein  said  recording  medium  is  a  disk,  and 
the  audio  signal  and  the  video  signals  are 
recorded  on  respective  audio  and  video  tracks 
of  said  disk. 

w 
16.  A  recording  and  reproducing  method  compris- 

ing  the  steps  of: 
recording  an  audio  signal  and  video  sig- 

nals  corresponding  to  said  audio  signal  on  a 
recording  medium;  75 

generating  an  index  signal; 
inserting  the  index  signal  in  the  audio  sig- 

nal  for  a  subsequent  recording  operation  on 
the  recording  medium; 

reproducing  the  audio  signal  having  the  20 
index  signal  inserted  therein,  and  reproducing 
the  video  signals,  from  the  recording  medium; 

detecting  the  index  signal  in  the  audio 
signal  on  the  basis  of  the  reproduced  signal 
when  one  of  the  video  signals  corresponding  25 
to  the  audio  signal  is  reproduced;  and 

switching  the  currently  reproducing  video 
signal  to  another  of  the  video  signals  when 
said  index  signal  is  detected. 
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